Whole-genome mapping of histone H3 Lys4 and 27 trimethylations reveals distinct genomic compartments in human embryonic stem cells.
Epigenetic modifications are crucial for proper lineage specification and embryo development. To explore the chromatin modification landscapes in human ES cells, we profiled two histone modifications, H3K4me3 and H3K27me3, by ChIP coupled with the paired-end ditags sequencing strategy. H3K4me3 was found to be a prevalent mark and occurred in close proximity to the promoters of two-thirds of total human genes. Among the H3K27me3 loci identified, 56% are associated with promoters and the vast majority of them are comodified by H3K4me3. By deep-transcript digital counting, 80% of H3K4me3 and 36% of comodified promoters were found to be transcribed. Remarkably, we observed that different combinations of histone methylations are associated with genes from distinct functional categories. These global histone methylation maps provide an epigenetic framework that enables the discovery of novel transcriptional networks and delineation of different genetic compartments of the pluripotent cell genome.